Introduction

40
Radio galaxies exhibiting jets which terminate in radio lobes on tens of kpc to Mpc scales are 
61
Since blazars are strong sources of beamed γ-rays, it is natural to think that radio galaxies may 62 be also. Several radio galaxies were detected by EGRET: 3C 111 (Hartman et al. 2008 ), NGC 6251 63 (Mukherjee et al. 2002) , and Centaurus (Cen) A (Sreekumar et al. 1999; Hartman et al. 1999 ). The 64 identifications were rather uncertain, due to the large EGRET error circles. Only two radio galaxies have been detected so far with the latest generation of TeV atmospheric Cherenkov telescopes, which is a study of γ-ray emission of the core, the lobes are essentially background sources.
90
We present a summary of Cen A and observations of this object in § 2. The observations of 91 the core of Cen A with the LAT over the first 10 months of Fermi operation are presented in § 3.
92
We also present simultaneous Cen A core observations from Suzaku and Swift, and radio data from 93 the TANAMI program in § 4. In § 5 we combine these with archival data and model its SED of the 94 Cen A core. In § 6 we discuss the implications in detail, and we conclude with a brief summary ( § 
Centaurus A 97
The FRI Cen A is the nearest radio lound active galaxy to Earth, making it an excellent 98 source for studying the physics of relativistic outflows and radio lobes. Indeed, it is near enough 99 that its peculiar velocity dominates over the Hubble flow, and its redshift (z = 0.00183) cannot 100 be used to accurately calculate its distance. Ferrarese et al. (2007) have found that the average 101 of several distance indicators gives D = 3.7 Mpc, which we adopt. At this distance, an arcsecond 102 corresponds to about 18 pc. Due to its proximity to Earth, it has been well studied throughout 103 the electromagnetic spectrum, from radio to γ-rays. Recently, the Auger collaboration reported and Chandra can resolve X-ray emission from it, which is likely caused by synchrotron emission 
122
Observations at shorter wavelengths also reveal a small core, namely VLT infrared interferometry 123 which resolves the core size to ∼ 6×10 17 cm (Meisenheimer et al. 2007 ). VLBI images reveal a weak 124 counter jet on the milli-arcsecond scale (Jones et al. 1996) . Based on the motion of the VLBI blobs,
125
and assuming the brightness differences of the different jets are due to Doppler effects, Tingay et al.
126
(1998) estimate the angle of the sub-parsec jet to our line of sight to be ∼ 50 − 80 • . Applying a 127 similar technique to the 100 pc scale jet which has a larger jet-counterjet ratio, Hardcastle et al. estimates may be due to the assumption that the jet-counter jet brightness differences are caused
130
by Doppler beaming rather than intrinsic differences.
131
NGC 5128, the giant elliptical host galaxy of Cen A, contains a kiloparsec-scale dust lane. This 132 feature appears to be an edge-on disk obscuring the central region and nucleus, and is probably 133 the remnant of a previous merger (Quillen et al. 1992; Israel 1998 based on the kinematics of stars, as well as H 2 and ionized gas.
140
With the Compton Gamma-Ray Observatory, emission was detected by OSSE (Kinzer et al.
141
1995) and COMPTEL (Steinle et al. 1998 ) at 100s of keV to MeV energies. Kinzer et al. (1995) 142 suggested the hard X-ray emission from Cen A detected with OSSE was the result of Compton- 
155
Cen A has been a target of γ-ray observations dating back to the 1970s (e.g., Grindlay et al. tral elliptical galaxy (the radio "core") analogous to blazars, although it has been suggested that
159
Compton-scattering of the CMB and the infrared-optical EBL in the giant radio lobes could be a Cen A was outside of the95 localization circle, so that there was some ambiguity as to whether
195
EGRET was actually detecting Cen A, but the new LAT position confirms the earlier 3EG result.
196
The LAT significantly improves upon the previous EGRET γ-ray localization (95=0.53 • = 32 ′ ). this value. Above 30 GeV the significance of detection is < 3σ, so we make a cut as this energy as 210 well.
211
As a result, the test statistic (TS; Mattox et al. 1996 ) is found to be 378 for Cen A, which The power-law photon index is consistent with the 3EG result of Γ = 2.58 ± 0.26 (Hartman et al. 220 1999). The 3EG flux was reported to be (1.36 ± 0.25) × 10 −7 ph cm −2 s −1 , and have a peak value 221 of (3.94 ± 1.45) × 10 −7 ph cm −2 s −1 , consistent with with the average flux.
222
We next modeled the region with a radio image of the giant lobe (model B). This analysis is 223 identical to that described in the lobe paper, and the reader is referred to it for details. We present in Table 1 , and descriptions are given below. Via model fitting, we found a component with an inverted spectrum, which is the brightest 278 at both frequencies and which we identify with the jet core. The core flux density is 0.92 Jy at 
295
The Suzaku data were fit with a single absorbed power-law, which was found to have a spectral 
304
Event files were calibrated and cleaned with standard filtering criteria with the xrtpipeline task 305 using the latest calibration files available in the Swift CALDB.
306
The XRT dataset was taken entirely in Windowed Timing mode. For the spectral analysis we 307 selected events in the energy range 2-10 keV with grades 0-2. The source events were extracted 308 within a box of 40x40 pixels (∼94 arcsec), centered on the source position and merged to obtain the 309 average spectrum of Cen A during the XRT campaign. The background was estimated by selecting 310 events in a region free of sources. Ancillary response files were generated with the xrtmkarf task 311 applying corrections for the PSF losses and CCD defects.
312
The combined January X-ray spectrum is highly absorbed. Hence it was fitted with an ab- 10 −10 erg cm −2 s −1 , which corresponds to an unabsorbed flux of 9.15 × 10 −10 erg cm −2 s −1 .
-13 -
The XRT spectrum included in the broadband SED was binned to ensure a minimum of 2500 318 counts per bin and was de-absorbed by forcing the absorption column density to zero in XSPEC,
319
and applying a correction factor to the original spectrum equal to the ratio of the de-absorbed 320 spectral model over the absorbed model. by calculating weighted averages of the source spectra extracted over short exposures (e.g. 300 s). 
Spectral Energy Distribution
330
The LAT spectrum of the core of Cen A is shown in Fig. 3 , extrapolated into the TeV regime, LAT emission originate from the same region, which is explored below ( § 5.2).
338
Since the cores of many blazars have been shown to be γ-ray loud it is plausible to assume that 
where the Doppler factor is δ D = [Γ j (1 − β j µ)] −1 , the bulk Lorentz factor of the jet is Γ j =
368
(1 − β 2 j ) −1/2 , β j c is the speed of the jet, and θ = cos −1 µ is the angle of the jet with respect to our 369 line of sight. Solving for Γ j in terms of δ D ,
In order for Γ j to be real, the quantity under the radical must be positive, which implies 
consistent with these observations.
459
Finally, we note that the SED presented here is constructed from non-simultaneous data.
460
Although Fermi and HESS γ-rays do not show appreciable variability, they could still be vari- 
473
The maximum energy to which cosmic rays can be accelerated is limited by the size scale of 474 the emitting region and the highest energy they can reach before they are cooled. The former 475 constraint implies that the highest energy a cosmic ray can reach is
and the latter implies France.
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We are grateful to the anonymous referee for useful comments which have improved the = 9 × 10 −10 erg s −1 cm −2 . Note that here we assume that the X-ray data is from the jet; see above. Below the break in the synchrotron spectrum, A ≈ 0.5, and above A ≈ −1. The highest energy photon bin in the HESS spectrum is ǫ γ = 8 × 10 6 , so that f Table 2 for the parameters of these model curves.
